Study Design: Retrospective study. Purpose: In this study, we describe an endoscopic method of effectively treating tubercular lumbar spondylodiskitis with early onset epidural spinal cord compression in the lumbar spine on magnetic resonance imaging (MRI). Overview of Literature: Percutaneous aspiration and biopsy of spondylodiskitis under ultrasonography and computer tomography scan invariably provides an inadequate diagnosis. Methods: From May 2015 to May 2017, 18 patients presented with intractable back pain and were diagnosed with tubercular spondylodiskitis on MRI; these patients were enrolled in this study. The goal was to confirm the pathogen on biopsy, drain the abscess, and perform debridement. Chemotherapy was started after histologic diagnosis, and data collected included blood cell counts, erythrocyte sedimentation rate, C-reactive protein, and repeat MRI after 3 months. Results: Mean duration of surgery was 52 minutes. Mean follow-up was 17 months. The average preoperative Visual Analog Scale score of 8 (range, 6-10) decreased to 3 (range, 1-8) postoperatively. Tubercular spondylodiskitis was observed in 14 cases; two cases were pyogenic, and the biopsy was inconclusive in two cases. After adequate chemotherapy, no recurrences were noted. Conclusions: We hereby conclude that endoscopic biopsy and drainage can provide a better diagnosis and decrease pain in a predictable manner. 
Introduction
Spondylodiskitis is an infection involving the intervertebral discs, end plates, or vertebral body. Early diagnosis and prompt management is crucial for managing spinal infections [1] [2] [3] . Spinal tuberculosis (TB) is the most common extrapulmonary form of TB, and it can cause severe pain, neuro deficits, and deformities [4] . Despite various treatment approaches, the management of spinal TB remains challenging. Tubercular spondylodiskitis is being diagnosed with increasing frequency due to greater availability of magnetic resonance imaging (MRI) [1] . Resistance to first-line antitubercular drugs has been observed in approximately 12% of cases [4] . Hence, biopsy is crucial for confirming the diagnosis anddetermining patient sensitivity to antitubercular therapies. Percutaneous aspiration and biopsy under ultrasonography or computer tomography (CT) scan has a variable success rate of 36%-91% inpatients with infective spondylodiskitis [5] [6] [7] . Aspirates are often inadequate, and no organism is cultured. Percutaneous endoscopic discectomy was first used for the treatment of uncomplicated herniated discs in the early 1980s [8] . Minimally invasive management approaches are gradually gaining popularity due to their increased effectiveness and higher safety margins. Percutaneous endoscopic discectomy and debridement is a simple technique that is effective for debriding the disc space and features a diagnostic accuracy of 45%-87%, according to the organism isolated [9] [10] [11] . With the rise in immunosuppressed patients due to human immunodeficiency virus or chronic diseases, the incidence of multidrug-resistant tubercular spondylodiskitis is increasing, and biopsies are required to diagnose and determine the sensitivity and resistance of the disease to various drugs [12] . We retrospectively evaluated 18 patients diagnosed with tubercular spondylodiskitis on MRI who were treated with endoscopic debridement and discectomy. This technique provides not only an adequate tissue sample but also significant symptom relief.
Materials and Methods
After approval of the Institutional Review Board of Kokilaben Dhirubhai Ambani Hos pital, Mumbai (IRB approval no. KH0127), we enrolled 18 patients with intractable back pain, no neuro deficits, and early onset epidural spinal cord compression on lumbar spine MRI. Most of the patients complained of unremitting back pain, which disturbed their sleep and was not relieved by rest or analgesics. There were 12 females and six males with average age of 46 years, range 22-68 from May 2015 to May 2017. The inclusion criteria included a diagnosis of tubercular spondylodiskitis based on clinical examination and radiographic and MRI findings, and elevated erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP). Patients with neuro deficits and spinal deformities were excluded from the study. Six patients had received antitubercular treatments (ATT) prior to the surgery and had experienced subsequent worsening of pain; consequently, ATT was stopped 1 week before endoscopy in these patients. The other 12 patients did not receive any antibiotics before surgery and until the biopsy results were available.
The surgical indication was intractable back pain and clinically worsening leg pain in patients who had not responded to chemotherapy and in whom MRI showed single-level spondylodiskitis with epidural spinal compression, a psoas abscess, or a paravertebral abscess. The goal of the surgery was to confirm the pathogen on biopsy and drain the abscess. Depending on each patient's symptoms and location of the abscess on MRI (right or left), the approach was decided.
Surgery was performed under local anesthesia and sedation, thereby making the procedure safe for high-risk patients. Under fluoroscopic guidance, the entry point was marked, and a long spinal needle was inserted in the affected disc space within the lumbar spine. The position of the guide wire was confirmed in both anterior-posterior and lateral views. The guide wire was passed, and the position confirmed. Stab incision was taken and, a dilator and canula were passed into the disc space ( Fig. 1) . A Karl Storz spinal endoscope was passed over the dilator into the appropriated disc space under C-arm guidance, and a biopsy was obtained with punch forceps. Following this, the abscess was drained and wash given with normal saline.
Debridement was performed with discectomy forceps (Fig. 1) . Decompression was performed until the dura and traversing nerve root were visualized. Because of the 12th rib, it is technically difficult to install a dilatation sleeve in the disc space at D12-L1; however, grasper forceps and an endoscopy hook can easily reach the disc space. The dilation sleeve and endoscopy sheath can be placed in the disc space between L2-S1. All specimens were sent for microscopy, genetic and histopathological diagnosis as well as culture. Normal saline was used for irrigation and debridement throughout the procedure. In each patient, more than enough tissue was obtained after biopsy without the fear of specimen dilution. Since the procedure was performed endoscopically without any bleeding, no drain was placed. No intraoperative or perioperative complications were observed in any of these cases. Postoperatively, the patients mobilized with either an LS belt or T-L Corset, depending on the location of the lesion. Postoperatively serial X-ray are taken for all the patients at 3-month intervals. In two patients, progression of the deformity was seen, and these two patients underwent subsequent surgery for stabilization of spine. Chemotherapy was started after diagnosis, and all the patients were monitored with blood cell counts, ESR, CRP, and repeat MRI after 3 months. 
Results
Eighteen cases (n=18) with lumbar spondylodiskitis and abscesses on MRI were reviewed. There were 12 females and six males, with an average age of 46 years (range, 22-68 years), from May 2015 to May 2017. The mean duration of surgery was 52 minutes (range, 45-80 minutes). Mean follow-up duration was 17 months (range, 10-24 months). The average preoperative Visual Analog Scale (VAS) score was 8 (range, 6-10) but decreased to an average postoperative score of 3 (range, 1-8). Tubercular spondylodiskitis was observed in 14 cases; two cases were pyogenic, and the biopsy was inconclusive in two cases (Table 1) .
Mycobacterium tuberculosis was isolated in 14 cases, Staphylococcus aureus in two, and no pathogen in two. We concluded that no organism was isolated in these two patients because they had already received ATT; hence, no organism could be isolated. Patients with tubercular spondylodiskitis were started on an antitubercular treatment for 1 year. The response to treatment was monitored with complete blood cell, ESR, and CRP, repeated every 3 months. MRIs were repeated at 3-4 months of follow-up visit and at 1 year after the completion of ATT. Two patients with who were reported at tubercular spondylodiskitis on MRI but microbiology and culture confirmed the presence of S. aureus. Both these patients responded to appropriate antibiotic therapies. Two patients complained A B C D Fig. 2. (A-D) A 32-year-old female with D12-L1 spondylodiskitis with psoas abscess and disabling back pain.
of persistent back pain and leg pain after 1 year and underwent surgery for spinal stabilization.
Discussion
In this study, patients with thoracolumbar (TL) and lumbar tubercular spondylodiskitis, with epidural abscess and early spinal compression, were treated effectively with endoscopic decompression and debridement, followed by chemotherapy. Paravertebral and epidural abscesses were drained, focal tissues were debrided, and sclerotic bones were removed endoscopically. The procedures were performed under local anesthesia and sedation without any perioperative or postoperative complications. Sufficient material was obtained from the infected disc region, with a higher diagnostic accuracy (Figs. 2-5 ). Cultures were negative in two patients, despite having sufficient tissue for diagnosis. These two patients received ATT before endoscopy, and this could be the reason for the negative cultures. However, these patients later responded well to ATT because drug penetration is probably better after effective decompression. All the patients received ATT for 1 year post debridement. Two patients continued experiencing worsening back pain and leg pain at follow-up and underwent further decompression and instrumental fusion. MRIs of two patients detected paravertebral and epidural abscesses, and these patients were reported as having tubercular spondylodiskitis, but subsequent microbiology and cultures showed S. aureus. These patients responded to appropriate antibiotics for 6-8 weeks. Identifying the pathogen with biopsy is critical for the effective treatment of infectious spondylodiskitis [5, 13, 14] . The accuracy of CT-guided biopsy varies from 36% to 91%, according to various studies [1, 5, 11, 15] . In a study conducted by Foreman et al. [15] , CT-guided biopsy showed positive microbiology and histology results in only 28% of cases. Fouquet et al. [6] reported positive results in 36% of cases (nine of 25 patients). Yang et al. [11] compared CTguided biopsy to endoscopic biopsy for infectious spondylodiskitis and experienced better results with endoscopy (90% with endoscopy versus 47% with CT-guided procedures). The biopsy results were positive in 16 cases (89%) in the present study. The average preoperative VAS score of 8 decreased to an average postoperative VAS score of 3. Endoscopic debridement, abscess drainage, inflammatory factor irrigation, and intradiscal pressure reduction With advancements in technology, CT-guided biopsy or ultrasound-guided biopsy is performed frequently in suspected cases [2, 11, 16] . Although the positive yield has increased, we still face issues of inconclusive results due to inadequate biopsy samples, inadequate symptom relief, and radiation exposure [1, 3, 5, 7] . Although open biopsy has a higher rate of detection, it comes with its own set of problems, including the need for general anesthesia, which might be contraindicated inpatients with multiple comorbidities, increased risk of surgical site infection, and delayed recovery [2, 4, 16] . One of the biggest advantages of endoscopic biopsy and drainage is that along with obtaining adequate tissue sample, under direct visualization, abscess drainage facilitates symptom relief for patients [9, 17] . Because the procedure is performed under local anesthesia and sedation, it can be performed even in high-risk patients. The rate of secondary surgical interventions can be reduced with adequate debridement and antitubercular therapies. Whether the duration of antibiotic therapy can be decreased using this technique still remains a question.
This study has several limitations. The retrospective nature of the study, small number of cases (n=18), and short follow-up duration are among the most notable. A prospective study in a large population would validate the feasibility of this technique. Another limitation of this study is that this procedure was performed for spondylodiskitis of the lumbar spine and TL junction. It is technically difficult to perform this technique at the craniovertebral junction and within the cervical spine. Although the TL junction and lumbar spine are the most commonly involved regions, with future advances, it might be possible to treat patients with cervical spine diskitis in a similar manner.
Conclusions
Endoscopic discectomy and debridement can be effective for the diagnosis of tubercular spondylodiskitis and can reduce pain in these patients. It can be an effective tool for treating elderly patients with multiple medical comorbidities as it can be performed under local anesthesia. The debridement of necrotic tissue is performed under direct visualization, and extensive anterior or posterior spinal decompression and instrumentation can be avoided. This technique can be an effective tool within the armamentarium of the spine surgeon for treating infective tubercular spondylodiskitis without deformities or neurological involvement. A B C
